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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve etching rate for 
anorganic and inorganic hybrid film. 

SOLUTION: Plasma etching for an organic and inorganic 
hybrid film 104, which is indicated as SiCxHy02 (x>0, y> 
0 and z>0) is made using an etching gas. Carbon 
components are made to escape from the surface of the 
organic and inorganic hybrid film 104 by nitrogen 
contained in the etching gas, and the property of the 
surface is improved. The plasma etching for the 
improved surface is properly made by the etching gas 
containing fluorine and carbon. 
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[MMH SiCxHyOz (x>0. y^O. z> 

o) -e&ztiz&mmm^zf}) yvm*? 1 ? 

Xy $/ K*©*ffi»d»fe«**»*rJ8W**ft35«fe^9 

[MM 2] jftfBX^X^^v^tiu 7*^ 1ft 
KHK t i" 6 ISM l teE*© ^ ^ ^ > ^*fto 

[ff*^4] SiCxHyO: (x>0. y^O. z> 

o) xm&tizmmmm^yv vYWk*-??*^^? 
•s-e-sasnaxat* Kx^mitMe«ss 

[MM 5 1 MfESfl 1 oxmte, M*t:*tf^S:« 

MM 4 (clSttco^ ^ ^ v X2f fe, 
[MM 6] MB«»«r*tr^tt, 

MSfCEifc^^^X^&o 

[mm 7] m&±^m&tsthtc&mme)±\z^ si 

CxHyOz (x>0. y^O. z^O) T?*£ix_B.Ov' 

tftm^y^^y* bys<—m<D±[C^ S i CxHyO 

z (x>0, y^O. z>0) "C^^ixE.ov'y yji 

£*£«-r*Xgi:, 

[MM 8] MEX^X-^^vXttc, 
*» IfSSl tf^ y ^ > X#;* £J8 ^tff ft o w £ Sr 
*fR^i-*MM7tcE«(0^*«:Kil(D«ai*j*. 

[mm 9] mm±^m^titc^mmco±\z^ si 

CxHyOz (x>0. y^O. z^O) X*m£thRHs 

l ^SKjteSK**6Si-^XSi:. 
«rlB»i©SIBI6»lR©±Jc x SiCxHyOz (x> 
o. y^o. z>o) -c^SixJio^y =>-J5^Fic«-r 
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Jl£ffiJi:»LTSii[-r*>S»2<DiBqSf5S:««i-«XSi: 
[MMiol itftfsx^x^^;/^^ 7yi, 

[IS^^ll] SKJhJei, SiCxHyOz (x>0, 

y ^o. z >o) x-mztizmffttmm&mm-tziim 

20 mm&ftosm&fem u*as e>fg 2 ox^x^n 
^idTmij^. s®3^jBE©^brMii:-efcs«2©Hp 

lfitMi2] MEfgloX^X-^^v^/^ 7 

8WEjg2co>^7X^y^^«: % 7^m, 
**^J.oaS?©W^3ftSffi^MtC^V^2©3i : y^>' 
30 ^SrfflV^ff 4 5 r i: t5SI*« 1 1 K15 

[iMl3] S^_btc % SiCxHyOz (x>0, 

y ^o. z >o) -e**tL5®paite»K^*i«-r5xm 
^^fb^y 3>RSr^-r*xs^, 

[mm i 4 ] awBiWb-> y =» >^ji> &&G/Bn&ft 

[MM i 5 ] m&±lcM& £ Ixti&Mim o_biC3i ^ 

^^^CD±|C V SiCxHyOz (x>0, y^O. z> 

jo o) -e*$ns«jBift»R*«a-rsxsi:, 
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j&ifcf&hm^ mm^^*? b^—/u(o&mcmmt 
^mmm^* bm^hf^mu^y^>^^by^< 

iCxHyOz (x>0 x y^0 x z^O) X^i^tlK^ 
m&*-y^>f7. b yy<— m<D±\^ SiCxHyO 

2 ( x >o. y^o. z>o) t^$tilo^y=iyg 

ut. 20 
u&m^istz&, mummmmmicttisX, mmmmm 

MIB^^^ h^^-V^r^Lfc^, ffimCMPXby 

y<-m<D±{zmmm^mm='^^ ? b^—^>%m^rL 30 
mmmmm^&tf zmmcMP * b y/<— m<D±_\^m\ti 

LTV^^#£CMP&tcJ;9l&5feLT. m^mmMfr 

SiCxHyOz (x >0. y^O. z^O) xm$th& 

tftW.^y^-l/iy* h y/<—m<0±lZ^ SiCxHyO 40 
z (x>0 % y^O. z>0) xm^HK-o^V 

X*M<h, 
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©Ho»*lE»Lfc«L «flBJBBieWJRj:»ur. BUB 

miscmp^ h y/<-m<D±\cmmm*mm=> * b 
mmmmm^&tfzm^cMPx bys<—m<o±icmm 

^iXTjot). SiCxHyOz (x>0. y^O, z^ 

■WIBj: y^ls?* b ys<—m<D±\zMtfi£tlX& t> , S 
iCxHyOz (x>0. y^O. z>0) l?^ £ *L.Ro 

JSP*B*&SiR<b. 

[ft^l9] a«_h^*a**L-C*3?>. SiCxHy 
Oz (x>0, y^O, z^O) t*t*tllOi/y 3> 

pfl*fenyK£, 

mffEmioSPa*6SR^-b^*i«$tt-C*5«?, S i Cx 
HyOz (x>0, y^O, z^O) T^£;fx_E.o>'!J 

•RUftIHH&* 

<**U Jl£ffitC^^9twOtLT^/h$<*SfglCOSP 

ninens i cospfltesR(cio«t^s?rffim i ^>bbp«pot« 
l r s a x%> ^ s 2 Co m p a$ <?: ^ x. t t ^ r. t * mw 

[000 1] 

mm<om-rz>&M&m *mm&. s i cxh v o 
z ( x >o. y ^o. z >o) xmtsftzmmmm^ 
?v y b*m*^y^>?i-zjjm. mmco^mmm^ 
7v y b*mfrbtezmr^Mmzttz¥m<*mmRx* 
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[0 0 0 2] 

I (S1O2 ) *fflv^&JxT#fc 0 *fc* #gIEj»Sfc£ 
So 

[0003] JETF* IB l <£>i£3leM£ Lt, fy^lMfc 
^^^fti-o^T. H22 (a) ~ (d) S:#fiBL 
[0 0 0 4] £i\ 02 2 (a) (C^f J: 5 

ffilfcl 2 60±(d % MX-fifSfl^y ^^JR (Si3N4) ^ 

h^-ii 3©±fcHfts/y =>« (s io 2 ) 

^^SISM6»Kl 4«r*«L*:8L ^IP^^SMl 4<z> 
[0 005] ^(^, — VI 5^r-^^^ t L 

CzFzjf*. CHF3 C3 F8^/>^X^C4 Fstf* 

V^T^X^^^V^frftoT. 02 2 (b) 

[ooo6] m^. 022 ( c ) tc^-r j: 5 1-. 

«:B**Lfc«. 02 2 (d) {C^1-Jz5K. ^y^->^ 
[0 0 0 7] h^*>X\ ffi^M^Tte, #SSBj^«3t 

[0008] ^^x\ mbmictenzm&mm&i&mi- 

5)ttf>. i^^Wi^flt^ ( f =2~3) £fl§^ 
V (S i OF) ^P>ftS7^5K$^TJ68yR % &t*S i C 

X HyOz (x>o, y^o, z > 0) x&$tiz>&mm 

- 1 2 5 6 7 4 -^^{CjoV^Tit. ^=*iM f^^v^o 
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(HMD so) irxmmztiti. ^ 

:/y y b-m&mm£tix^z> 0 
[0009] tzztK ^mtmmn^^bmtm^ 
tmx^ztcib, mmtmm^^B&tstit^vx b 

[0010] r*uc#u-c, rnmnm^^^y v KM 

m^ttmx^t^ft^ mm^yx^icfommz^tf 
[0011] ^ot, itmm^m^mmmmmt ir 

■20 [0012] tt, ^*^*5RlU^gO»*fflYb^^S 

bfr—sis&mn&timM^tzzt&iz^^?? 

bfrsl'<DTX'<?bi£&±%<t£oX<Z>o £-<5 

^ b*-si'\zmmm&mm^mftz<&^ tnmmx$> 

[0 0 13] ^ix.i^4#Pi 5 P8-l 9 106 2f 

[0 0 14] ^T. ®2Wfi63(E«»Ji:bT, WBB^PS-l 

9 1 0 6 2^#^C^^tL-C^/^^^^^V^^iCOV^ 

T, 02 3 (a) - (d) ML^6^t5o 
j^, 02 3 (a) ~ (d) ^*3V^•CttTHE«tt«»b 

[0 0 15] £1\ 02 3 (a) \C7F-t£?\C^ 

t&mmi 4<d±\c^ b*— /xsB&mcomuui 

40 5 a Z^ftZ Ui/X b/<? — > 1 5 ZmtfL-tZo 

[0016] sic. 023 (b) ^Tjt-rx?^ mmm 

^&b?J ^v^zsy%n*£0 ^bK&*) . 
h*-/H 6$:SPflt6jg:JKl 4 co^^tc^T^^ct~5o 

[ooi7] sH«&»Ki 4i^ttc mrnxx 

&ftt£?o ^(D£?lC-tZ>t, 02 3 (c) K^-TXo 
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[0018] H 2 3 ( d ) 9 tc. 

[0 0 19] 

[0020] u&>L*asfe, irtHHh^yyyKitfc 

[0021] ton, ^^^-v^^^KSj^sras 
jd-ts^ mmmm^yj y b*m^n-r?>^y^v 

[0022] *fc, ^ ;y ^ >- icmmif* srsanrt- 

[0 0 2 3] ^ot, 3i!y^>^^^»*^*SSftI 

[00 24] SMBte:«3^ #3§9iH^ mmMm^yj 

[0 0 2 5] (S2(Z)HI) ^rr^-C. mT^LfcJ:? 

[0026] z<Dfztb. ^mmm^^v v vm^ha 
zmmmmmi 4B&m\<^x&mm t &<D&i&&m<>x\,^ 

[0 0 2 7] jWrEfcHBttK ^-y^>tf^ b y 
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[0028] (msvwtM) m&<Dm2<DftM&i^ = 

[0 0 2 9] £fc. US?* MR0>B8D&l*-t0>*4l£L 

^>-y^z&mm&£thx\,^z>i>K rnmnm^^^v 

[0 0 3 0] ffldBfcflKK ***i«/^:/y 
[0 0 3 1] (fg4<£>^J§) ^r^>X% \s*s* MRfcl*5 

n^mytnt^mytut<om»ik^is^>^tz^i^ ism 
nik^mmmisisx btm&m^xi'&x bs<*—^& 
30 Mtfc-rz&mtmmztix^z. u&mmmi'&x bu 

[0032] tzz>*K *m&m%h&mmmm/^zf 
yt&ftteotzt^z, u^^bm<om^tm^±vtcm 

[0 0 3 3] ^rr% 44R«n*&(i:. ^^-^®*co 
[0 0 3 4] ftJ^byhw^^ h^^— v©««?FAW:. 
50 W***Lfcfl5*Jt«S«>u^ MHn1»*©5SItf*)o 
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tfmvit^mmmi'Vx bm\z&\,*xt>mm\£&% z t 
[0035] $xt, mmmm^^v y vm<o±\m& 

fCOV>T, B24 (a) , (b) Mi2 5Sr#St4 

[0 0 3 6] £1\ i24 (a) fd^i^J: 9 \Z % 
StR2 0O±^i|ia**tfcl6»l»2 llcTSEi»2 2 3: 

HR2 3S:*i«U *:<DfK xyfv^h^-»2 
3^±|lfi»^^y * Klgd-b^5Bra*fe»K2 

s<? — l/*m^X?*7X^^y^7*%:fttS:<>X^ mm 
[0 0 3 7] ifcfc:, iiJ6«2 4 ©Jilcfls^itBaEu 

^i^y^^ h*^2 5 (Dmm&xfj&m^fe^x ui? 

M2 6 a as»#i-5JD§tBtt. *Wt0it^b3&»«>EK 

[0 0 3 8] lBJft8l2 4l^ttf2©l/i? 

x h^^ — ^2 6 £r^^ £ It/yXvx^fy^ 

^oT, i^2 4 (b) \z.m-rxo\c mmmmm2 4 
\c&mm 2 7 %Mj$rtrz> t . 2 1 <D^n<D u 

h§£2 5 a&TX? tt?:Z>tzV>. mmt&mm2 4frt>t£ 

[0 0 3 9] ftUl. i2 5 (C^-f-J: 9 {C % ^2tf>Uv?;* 
h/^-y 2 6RU?^ M82 6 a S:»*Lfcft, =* 

h^-/u2 5^t^iaii^2 7 icmmm&ftm^x 

KM 2 8^#ftLTV^tJ?)s B»fl|2 7^SI«)ji**L 

[0040] mmicm^ w««s«^-<xjj 

^5r<b$:m4C0S^^"r5o 
[004 1] 
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h*mT^zm&\z<>\,^xmti*M7Ltz.f&^ 

[004 2] 1326 (a) 13. Rft^y^^bftS 

h*— /W 6tf>®rffi«fig«r^U i2 6 (b) 

X YyJ ^y^>?*?tt£oW>^<D^>? ? h fr—JU 1 
[0 0 4 3] Uv>* h^-y 1 5 Sr»»-f6fc 

yf-^yftttib. 02 6 (a) ny^ 
^ h/|N— /H 6 <DM\M\ 1 6 a^t/HEffil 6 btC^V^y 

1 6 Og® 16a 16b M33^"C tt. *K y -^J' — 

mi 7A<Dmmk^v^y<o&ffti>*»&Lx&%z> 

^ Z2ls$ ? N/ft*— /H 6<£>JlEigl 6 b M4ol^Tte^;y 
-/H 6cDj£Ml 6 b^T*{-o^ V^y^lsy** hy 
[0 0 4 4] 5> KBt^feft 

m^mmm^-c^v y h'm^hmm&ft&^thx^ 

Zfcifr. 126 (b) tC^i-J; 5t-> ^^^^b^^^ 

i 6 (omm i6a jg® i 6 b Kr*. t««^>r ^ 

50 ^SJe^J*^^»^-t-6^"C. 02 6 (a) <DW&\C 

ms\^i>. ^i/z? h**- /y i s<ofemi 6 b 
m^-^v y Ym<o^y^y*mmxibz>i&mi 6 h<o 

ft^o ^y^?<r>W&^^ y> 9 /H 6 

^0 ^yomn&tfv^—mi 7 B&m&t&o 

frb^v^y&mft'+Zo bz\?>*K ^yj-^wm 

^ ^ h /y l 6 (7>JS® 16b l^3W*jg8**»3ft 5 *a 

<^*>, StlClix y f y^± Lt It 5 ©-efe 
50 £0 
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10 



20 



U 

[004 5] ^ot, /WJ&UlC&tef 

ft wt. i (om&mmicm^i, ^r at s *tfc t^t 

[0 0 4 7] *5IWI^SflCOX5;f y^Slt S 
iCxHyOz (x>0 % y^O. z>0) f^^tb^W 

mmm^^D y vm^^^^y^^^^ 
*t*tt u &mmm^7i) y kri^lt, 

[004 8]$lOx^y^ia5^ 

m&&m+z»m&&tm&\*x^z(ox^ =^y^>^ 
is* — h^iRiJi-rso 

[0 0 4 9] *55MJCffi5IS2^5/^>'^*ft 
tt, SiCxHyOz (x>0. y^0. z>0) 

*ft*»*^ u mmmm^^^D y \?m<Dmmnt>*t> 

[0 0 5 0] «20^^^^jMKlcJ:$j: % *T8S*i8l 

S i CxHyOz + (x/2) N2 

->S i Hy-xOz +xHCNT+ (NH3 etc ) 

S i CxHyOz 4- (x/2) N2 

->S i HyOz4-x CNT+ (NH3 etc ) ( A 2 ) 

[0057] #^ mmmm^yv y vm<D&mm * ^y^^OTafr-rs. 

S i Hy-xOz+ (z/2) CFx 

->SiFx+ (z/2) CO2+ (CHF 3 , CH4, etc) 
S i HyOz+ (z/2) CFx 

-»SiFx+ (z/2) CO2+ (CHF3, CH4, etc) 



30 



[0051] s2^x 7 fv^sij; N mmmms^ ~? 
y y h*m<Dmmm^mmf&&*ffi.M£&zm<D#&v 

v ^js^# tmmm^\.x77X^^y^is?*nt£ 
xhz> 0 

^y^zsm. ^ym. mmRTf^mz^ts^y^-^y 
jf*%m^xftt£oz. ttmiz 

[0 0 5 3] £fc x ^2^^5/^^^ft^VN-C^ 

[0 0 5 4] mm*^Z*Jf*t LTH:, ** 

[0055] Si CxHyOz (x>0 x y^0. z> 

o) -c*^tts^r«M«i^^y * hrojhsk:* 

^tS^^tm^t^>t. S i CxHyOz R^SfC*? 

^t, rcxHyj ^ffM^S^HCNXiiCNWbf 

seym-**:*, w«ai«xN>r^y y km (s i cxh v o 

— hx% ^y^^y&mrf-rz* j^t. ^o^-xa 

[oo5 6] si CxHyOz xmztiz&i&mm'^zf 
vy\tm<Dmm\^ *&mm+z>k* 
Tm<o (ad xjs 2) xmirfc^fcfe&mn-r 



(A3) 



«±KWbyhJ:5^. Si CxHyOz R^SffiSR^ 6> 

TCxHyJ tfS8&*£*LT, S 1 Hy-xOzXteS i HyOz 

mmz^tt^y^^stfx^zv^v^^yztiz. ft 
or, ^mmm'^yv y kk (s i CxHyOz m k 



50 



(A4) 

»lt, mik^v^^m (s io 2 r) ^gg©x^ 

[0 0 5 8] SiCxHyOz R^bCXIiCxHyd^ 
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IS 

\,^Z.k\ct£Z><DX\ mtfc!&k&Z>^kbX%Z> 0 

[0059] siCxHyOz Rosffiw&acsr-raxg 

S i CxHyOz R<D*B5W^*J*^*HCNXW: 
CNKjEX-TBlfc**- Si CxHyOz JRK7k*JDS 

[006 0] SiOF«*©J:5li:K**» 

5CF4 ^(CNHa *©»l:ft3&S«-frSJtfc^y^^ 
0 5 0#4&«) o 

[006 1] :ox^y^fe|i N 
^35^ft5^7X-7f©7 (F* ) X 

7X-^*^i8KttiB-cfiFaE-rs, **b^ (h> , gat 
KW- (n) xiirttb^Stta^^^^v^S^:, m 

3 0 5 0^«{C^^HT^S^^^^^*ftli, S i 

CxHyOz xmt>£tizmmmm^7}) y h*m<omm 

[006 2] (S2 0>#ifcD»a) » 2 tf)#ife]SSrau US 

2<omm&M&:'fz>*>(z>xifoox, si CxHyOz xm 
^xmm^<om^^mmmm^^v y kb»>& 

[0 0 6 3] ft. S*«4><o«l*d5^:#ir^>y n>sifi 
1*. s i c^r*t><fcv\> 

[0064] i «>44l#aBB«>S9tiMfe 

tt. SRit-^^n^iasS^Jilc, s i CxHyOz 

(x>0, y^O, z^0) XmZtlRofV 
Jil^ Si CxHyOz (x>0, y^0, z>0) "C* 

[0 0 6 5] 4fn. «P^l:i5Il^^#gII^ 
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*«JiJC»*ShfcElftJB«>±^»***tTa3 0, Si 
CxHyOz (x>0. y^0, z^0) Xm£fr&H/ 

7-><yxhy'<—mk. ^y^lsJf* hy;<—m<D±\c 
%2f&£tlX3$*). Si CxHyOz (x>0, y^0. z 

>o) xm^tiK^v ^om^KM-tzmmm+om 
^mnm^pt^mmfmmk, mmm&m\^ 

X^^y^^7\z£*)J&f&£tifr=i>?? hfr—sukZ: 

jo [ o o 6 6 j sg i <D¥mttmw<D9m%&Rxfm i 
i>mtf*>nx^z>itib^ mmmmmicM-tzy?^*- 

20 tfv-T—m&ms-rz&x^ x^y^f^ic 

[0 0 6 7] ^fc. xyfy^hy^KttttRW 

[0068H1 ©^^ff^B^»5S*fe^^v>-c, X 

[0 0 6 9] (» 3 0>#SW£3) il 3 Jg 
50 3 0»HS:#Pifc"t-Sfc^>-C«>oT, Si CxHyOz "C* 

— R<o»S35S*# < ftotxyfy^i/- h*s/h£ < * 

40 M&mmte. TE©»1 0^ftM!2 0*ttWot 
[0070)^1 O^fSfcte. TloiF^lfeiI?r«^t 

[0 0 7 1] »2©*ttB:. tl»^^y ^ KBtd* 
50 b*5*IB«ftlWI^**L-5«**»«>W*S:— )StcL 
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[oo72] *%&w\cmz>% 2 <D¥mttmm<nmikJj& 

r*. ^ 3 ^Migiol i ©*&^*Wbt ^ t or-fe 

oT\ S«±(-^$ttfcK3»/iO±l^ SiCxHyO 
z (x>0. y^O. z^O) X-mZtlRoi/V 

iCxHyOz (x>0. y^O. z>0) X$t£thZ>& 

Rum i (Dmmmmmictt^Tm&zf? x^^v^y 

commmmmi^ m^i>mmictti,xmw:x$>z>m2<D 
mun*mm~z>TMt*mJtx^z>,> 
[oo7 3] *&m\c&%m2<n¥-mftmw.^ 

&&X^S£;ftT:Jo!9. SiCxHyOz (x>0, y 

^ o. z^o) -e^^tiloi/y ^>-n^^m"5^ 
m*<Dm&&teMMc&fj:\,^mi<nmm&mmt, mi 
<Dmmt£Mm<D±.\zmfM&tix*$v)^ sicxHyo 

z (x>0. y^0. z^0) Xm^thR^i/V =*>JDH 

^2^r^^(c^^x-^^^^^^(ci«9 
MvxmiM:x&>z>m2<Dmn&t$:mx-x\,^z> 0 

[00 74JS2 O^if^fiilMWI 2 <K>* 

mftmmzzzk, mi(ommmmm<o±:icmm£tix 
^z>n2<Dmmmmmte, mi^mmmmmKkt^x. 

X^ X^^y^Zy^XM\^^X\^ £XT<D%L&frm% 

£ 0 -rftfro, fgi^p^oiiEsicte^-c. ^y-^- 

ic, jsffir^2^rate^^^^^^^^i/ 
(Dmnzmf&ox^ ^m^^>o\^tix^y^^^ 

h#{£Tih£o Sot, Jgl0^p^j&®2fft^ 

<D^v^>y(Dmn\z.ft^x^ m\<omuu<Dmm\^ 
<<Dtfy^-t>mm-tz>fc#>. m2commmimmia^ 



(9) f&m 2001-210627 

[0 0 7 5] £fc. ^10^^*6^^. fg2<£>/fRH«6 

mmmm^M^^9x^^^^>^iLWc^o^xn, 
wT^s^g#§ 0 -r^t^o. m2(Dmni$<Dmmc 

-rs#> ^^^v^^i^gpfl^jK^o^-ra 

jo mmft'>fo\ ^<vti#>. j&m^jo^xmi<Dmmt&m 
mfrb+#?j:m<Dmmf&fr*mmtz><DX\ m2<Dma 

t\, ^oT. ^2 0^P^<^ii£D5^rRjtC^-/^^^^it 
?T LT t>> Ifll coMPSPOScS— O/Ky £>*£S2^ 

!5^B:rfe^^2 0^P^^$ft^ e 

[0076] %2<D^mwmm.(r>m^3m\^^x^ x 

20 [0077] *mw^&zm3<n*mftmwn$&mjjm 
y±. m3(om^mm(pm2(D^m^MmtT^^cox^> 

ot, SEKw, SiCxHyOz (x>0. y^0, z 

>o> xmzthzmmmmm*mmi-z>j:mk. mmm 
y'yx^^y^zsjfttrttz^x. mmmmmi^ mm^ 

T«K. «ffi^ji£ffi(c*H.TSii[-C*>^«2<o§BP«fBS: 

^j£^5xg££«;t-c^5 0 

[0 0 7 8] *3 04M»#^«<D«ft*«fe^J:«fc, M 
P^lfe^^bTff^^tt^^lO^^X^iy^^^ 

[00 7 9] «BBi»||«^»brfi t 3fcipJx5S2 
50 2 0^^X-7iyfy^iIi^^ttt, ^T^>S^ S 
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<dx\ =^y^>^mm\^^^xmn\^xh=^y^ 

[00 8 1] (S40«MI) ffi&<D X 0 \^ UiS* 

B3fcgp^^u^K (h* ) astasia 
yy ? K«jtfcft*i««a!u^ hBttonnic, s^ajc 

£ ORIS Sr PUfc -T S y 3 >m&4tlE H5t)©T- 

[0 08 3] ^n^ff&JB40^f^COfBft#tt 
StRJbfc, SiCxHyOz (x>0. y^O, z> 

o) ts*ti5ifi*6gis^at5ig^, smfeik 
mt*ffi?ix^z>o 

[0 0 8 4] m4<D¥&{*mm<osmjjmz£z>b* m 

[0 0 8 5] »4O^*#:SS«(0jH5t*ife^*5V^r, R 



(10) «pM2 001-210627 

loose) ttmte.&&n&(o^#mmo>w&f& 

Kl, SiCxHyOz (x>0, y^0, z>0) *T?*S 
Xg££HSx.T^5 0 

[00 8 7] *5<DiN»f«IHt<o»J6*»^J:Si:. 

^m^^tc^(oy^9 ^\cm^ti^(ox\ 

[oo88] *&mic&z>&6 <D*mmmv>mmjjm 
is. m i ^^ariisx^ 2 <DM&mm**&w$m<» 
mm-yK-tx\cmm~tz>h(Dxh<>x. »k±i-»*s 

30 ft*:IEfiUg£>-bt;:* SiCxHyOz (x>0, y^0. 

z^o) -^s^ttiov^y ^^mtttt-tzfemm+o 

Ii^ xyfy^ h ^CDjblC. S i CxHyO 

z (x>0. y^0, z>0) t^^Mo^D ^VlgC 

SrJtgf-rsxg,!:, iffil6fKo±tcCMP^h^ 
R 5 X^£. CMPXh^R^±{^ 

*Wrf8rTZ>TMk^ CMP^ h ys<—m\zui/x b/<* 
CMP7 h^/^Ro±lc»«RSr=i>'^^ 

3sa**tsj:5{-*a-r«xst, mw&K&vtzciA 

[0 0 8 9] fR6©4M»*K«©Kit*ifeliJ:Sfc. Jf 
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^^y^^ot, mmt&mmic^^*? b*- 
j&&-rz>^k&x%z> 0 

[0090] $Ltz^ mmt&mm&Twi^ &mmt&mm 
&&fthtix^z>it*>* m m&mmtzM-r & ^ x^ 

fr^yX-m? Km&-? 5 £ * |C . =r.y^- 

&mm-tZ>(DX\ ^y^^^byy<—m\cM^^y 
[00 9 1] £fc. x^fy^^y/^jgfiitRl^ 

[oo9 2j $*>k. mfBmmmtzfrtf&m&'tzti 
zxDmwmtcomiccMP * b ys<—m&fr&i.x\,^z> 

tztb. ^mKiCifcttSCMP* h ys<— JS<D_btCRmb 
T^535#£rCMPj£|Cj; D^i-^ggtc. ARIfeRR 

f^UTCMP^^^tt^v^-e, JiRg*6«Bi£cM 

[0 0 9 3] *38Wfc«5* 7 <DM^*»«oaBlrtrifc 
CxHyOz (x>0 > y^0. z^0) Xm£th&H/ 

^>-rxby'<-m*mm-rz>jc&t. ^y^v^b 

y'<— m<£>-kl£, SiCxHyOz (x>0, y^0. z 

>o> t?ssixj.o->y ^^m^-iztt-rzmmm+om 
^^m^^mmmmm^mm't^iimt. mm 
ii&&m(D±{ccMPxbys<—ti&&mffi-rz>xmk^ c 
mp* bys<—m<o±iz s b&—;uj&i8.mo>m 

CMP* h ^{C^l (Dl^i/^. — >C0§| 

p»«r»sLfc«. mm&mm\ztt\.x, $2^81 



20 



igd:, CMP* h m\cm2<DUi^y, bs<*— > 
Si:. CMP* K^J^C^K&^V-*^ b& 

m^tc^ott^cMP* h ys<— mco±\zmai,x^z>u 

70 Tfi±mBMk&1&&+SJMki:m3LX\,*Z>. 

[0 0 9 4] *7©*#*«0«a»ttfci5t, ^ 

[0 0 9 5] ®ra*6»KJc:tt;-<"C^^5>oi«^ 

20 7yX^^y^^tf%ftf£^X^l/?? hsK—/UXttiB 

[0 0 9 6] ^yT-isyxby^—mttttmnm 

[0 0 9 7] £ SISite»JK^^7^^Ji®iBII 
Zmtftt 5fcWtlgt©B(: CMP * JKtfs 
^LTV^fctf). *«RJd*5tt$CMP* hy^— JR 
50 ©±^BtbbTt^ffl^S:CMPifelcJ: 9l»*-t-SBR 
i-, «BBI6^^»LrCMP36SfT*t>ix*v^^ ,g 

[oo9 8] ^ot. ^^T/u^^^mm^m-r^ 
mmmiztert & rm^m k ±m&m k (omoitmmmz 

[0 0 9 9] 

40 w <D&nmwm\c& z>^y^ y&mcoy, ^xm>m-rz> 
mmmmnmrnicii^xm 1 *#flgL*^bRwi-5 0 

[0 10 0] Hltt^7X^«a3S«©*ffi«Jt«:^L 

1 ^iSg^ix, ^TSPm^ 1 1 f^¥^*S« 1 2 

J: S 0 SlC^l 0OJ:fflfc:W:T»«ail 

1 kttfo-tz>£?\z±nmmi 3&mw£iixte*)^ ^ 

yfy^lilSlSl 3(c:^$ttfc:^f*^A?Ll 
50 o^f*ttKJC^i 0<DTMKWtrthfrtzMQtf^'7l 5 
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[0101] 1 0 <D±KL&t&»» H^U/ 

T3J2 0>a&JS«WH2 i ieg^£*x-c^& 0 
[0102] ^l^iSMiisi 9-^e>^7XvB»3 

fc, ft 2 OffiflMH 2 1 *>6T««« UCI2 COS 
[0103] (» 1 <Z>Hl&gtt) J^T, *3591<£>fg 1 <0 

px^x^^s/^v^&kiov^t, hi* H2, m 

3, 84, 15 (a) s (b) . 136 (a) , (b) R 

[0104] 4-f , m 3 tc^-r J: 5 tc, i o 

oo±ic«ia[$ixfcl6»Ki o lie, t^^^^a^ 

**>&ft£KIMI 10 2 feSfe&tr. K^g 10 2 
ofllffiXt/jSEW:, ttfiiifta 1 0 2£«j£^5&JBJRST- 

[0105] ift&Ji 102 (D±Sr-&tf *»ft*K 

l oo<Z)±{^®i:lot, OTjUfttfe^!* fe 

feo, Eiuii o 2*amrzk#cic=-y7>4rx 

^—bftZ^y^?* Ky^-Rl 0 3£rif«-r$o 

^•rsEHcEisugi o 2t^y^^is^K^r>mt^ 

[0 10 6] flcM, »OCVDgi^^T, 
y^h7^il0 3O±(C, SiCxHyOz (x> 
0, y^0. z>0) -C«SixSW«Si«^>fXy y K 

§si 0 4t*»Lfc«, mmmmms^^v y vm\ o 
4<d±{c, ^^^^ h*—/um&mfflnnzmi~z>i'>> 
* hs<?—> los &m&-tz>o 

[0 10 7] #t % *»ii/^^y 5/ KKl 0 4$rti 

> (Si(CH3)4) % v^^vU- ^^/Pv-u > 
(S i (CH3)2(-0-CH3)2) , *S * t 9-As*s s 7l'Wk 
(SiH3(CH3» Xn^^^^Ui^iyu^^ (S 



(12) 4#|fl2 001-210627 

22 

i (CH 3 )3-0-S i (CH3)3) momntfxk, N2 

(HMD SO) £N 2 0 ^ft^JrCVDStiC* 
ALT. 3 0 0X;(DUmcmzKT\,^Z>¥mfc&fol 0 

^ KKl 0 4 5r«llfc e 

[0 10 8] #ClC. [U 2 K^c^^^XS A 1 f^l^ 

70 ^WoBSai oftlciRALfc^ ^7^SA2l: 

[0 10 9] ^T^^SAStC&V^, 134 (C^ 

^^a«^V^e>ttS7^{fcg?5R» (CFi) <D#* 
20 t5o 

[0 110] *^y^SA4\Cl$\,^X. gl.lOS5 

£5K. f«i«W/!J KRl 0 4111/^ 

-yio 5£^;*^£LTX^x^:ny^>^£*L£ 0 
30 [oil i] mmmm^^v y kki 0 4^Bf«»* 

[0 112] JUT* t^ti^^y y KJKl 0 4 1^ 
i-SX^X^ai^^V^jcfflt^ixS^y^V^^X 

[0 1 1 3] £i\ &Jjfr2. 6 P a {C^fc^TV^S 
OOrt^t-^^^ATLl 4^b, ^S«Sit^ C 
40 4Fa : CH2F2 : A r : CO : N2 =2 : 1 : 1 0 : 
5:0. 5X%>Z>^y^^m**>$tK-tZ>km^. $& 
l^Wlll 9^bX7X^R31[=i^yH 7 IC^J^ 
& 1 3. 5 6 MH zC9^1^)^^m^^r 1 5 0 0 W(D 
y<!7— e^PAnLT. TSPS^l 1 i:'±»tffil 3^or^ 
©f«[:y7X-7^4§t6o ^fc, m2C0ii5^JS® 
i2 1^P>TSSffil 1 ^W^rt4MHz(©»2(0?i5Ja 
$1^)^ 1 4 0 0W^/<7-TWtt, ^^X-^^O 

7X-?^y^>tf*ftf£? Q 
50 [0 114] ^(DX y{Z.lsXy P 7X~^^y?->'y&ftf£ 
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mf&&*m®L^Ttez>&mm mitztntrnvo 104 

/H 0 4 a CDJggJS (&»/§ 10 4b) <D»jftttS i O2 
<££§.5)U;ii£r5< <£>T\ h/fc— /H 0 4 bOJlE£& 

l*X^X-^|;i^£;ix£CFx ^O^rx^Xffii::^ 
S^^^^^>^$tt5<h*i^, SiF, CO2 . CH 
Fa 3mCH4 ^<DWm&<DRfc£&m*±f&£ilZ 0 

^ot, tiiiwyy 5/ kri 0 4^^oit^^>-^ 

tt, S*«^$*4xTV^ftV>K{bv'y =^Bt (S i o 

[0 115] OT, * KBt 

10 4«f, ^O f NH3/N2^(Cj:>5^ P ^X^S 

[0116]B5.(a) , (b) RXime (a) . 
(b) «a*#«rXx.Ti|l«Lfc4a« (B£«a, 

iib, iicMitd) xy $> km 

10 4 ^)J8I5r X P S ic J: fj «PW Lfc*£*Sr**> Lt *5 
5o Hi4 (a) (iIia«I^U 13 4 

(b) r*MHIb©BHtSr«U B5 (a) \±mm c com 
K£r^U B5 (b) liMd©gI^Lti/^o w 
^iMotDiia . b, c&t£d tCO^Tte. > 

2 5-45 17-37 %gff % ^Si 

*»tt 5 %«T-e*>So X P S lc J: s«Wf«*XWj*« 
©JR»*^^fe#*.Si:. S i Ox (x = 1 — 3) <D* 
yVV — SiC, S i NMCHx (x = l- 

3) *3tt9i&£frTb*Sd^ CHx St 

[0117] H7tt, HI 6 (a) [OTt^KIc iiy]) 
JyKHl0 4K:»LT, 7>^7^i:IS^t 
H7d>6>»d^J:5l^ f«S«M^y ^ Kli o 4 

(^®^£> 2 0 nm;gg<7)8i ££"?<£>£&#) 

*5^-c«t, mM&&&6 5%mmz&xmMLx\,^z>— 
*\ mmf&&n5%skTi£&x{&mi,x3s*) . ->y = 
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1 02 ) ^>*a^^<^5i:9{c^®Lr^^rir^ 

mi 0 4otffis^fcot > mffiwzkft-<on&tt:& 

IttV^^tW, tKIW^y ^ KRl 0 4<Dit 
[0 118] ^T> X^X^^VX^fclC/BV^x: 

[0119] iift, s i 02 Ko^X-ri^f^i: 

ffiV^^S'^X^fct, CF4. C2F6, C2F4 % 
/0 C3F6, C3F8, C4F6. C4F8 (H^OmSW > C 
5F8 mmjtl±&ft) *<OCF*^tfc6. £*U C 
HF3 . CH2F2, CH3F^CHF^^I1 Si 

02 m\^M^h^^^^y^^^(D±^>y^^i!f^f^ 

jL\-±mx\tfxtvxm^t>tiz>o mm. ^y^-i/^x* 

(He, Ar, Ne. Kr. Xe^) XttOz #^£rS 
^g^M^I65^lT^^ti5 0 02 # 

i O2 M^^^^^^^^^^^-t 5 ^^^^ 
— >(D^y^^^(Dm±Jl^S i O2 gOT^IlC^ 

S i O2 m(0^y^l—h(D\t) <Dfa_t*B&)t LT, 
CO. CO2 . SO. SO2 ^SrSJD-rsrtfcfcSo 

T. ^o^^J^^^id^o/cS i O2 R^»-T5A» 

[0120] u&>L*ase>. M^ov^^^^oiffi^ 
wsrit^t), w«««^-r^y y KS i 02 M^r^ 

s/ ks i 02 mtztt^z&m^y^iy&nm-tzit 

[0121] 

^mmm^-?}) y ^m<o^y^-^^KJt^m\c^x 
40 mmmm^ ?v y rmwKmat& t mmz^-ttft* 
t&fcj&zitx^±fm>&t&3x-t'z>i:nk* mmmm 
^xy y h~m*<oisy = ist? ymRxtmmtttfjf 

x t &fcfcis&Xfr&^&&&ttZXMk SrlSfiW 
r>. ^y^>?&mft£l£Z>k\<*o**-XJ*\c& y)M 
[0122] fi^ifiiffii^tsxj, 
jK*Rt5**sr-&tf^d^e>*i? s i 02 m**L 

SO y^^?XZZ>3i^y^>>ytfx^ 
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[0123] ^v^jrxxiza&zti&mmiiL&i: 
^tttfx&mftMk Ltn, (N2 ) <om#x. m 
mk*mt<Dit&to (NHa . n 2 h2^) . mmtmm 

k<Dtt&to (no, N02 , N20 N N2 0a^) , mm 

« (NF3 . l*i»SSt7yStOf^«l (NO 

f s N02F m ftm-fbfrZo 
[0124] t>ott>* mmtmmtcDi^m (C2N2 

[0 12 5] t:L5T% [«jBS:»a:*rs^a] M*5^ 
Tafi^fctiSiK ftH¥9-2 6 30 5 0f^|:^ 

?ym. xit^ymRxfimmt^muz mmi s io 

[0 12 6] IsfrLtH&bs ^mW^9- 26 30 50f 

& \c mmtfcmk <oit&m> b^zx* ttm& * 

^> &tf7?X**tt S i 02 n»&Jf[|USji 

ftSBXtt***:^***^ tic J: t>. 7 

% rmmi si 02 R^xy^u- h^it^r^Jb^-^ 

[0 12 7] «oT. *»«©*«»HP^^y y KM 
icSti-Soijy^^^jSW:. ^i¥9-2 6 3 0 5 0f 

[0128] m, ^mmm^-f^v > ks i o 2 bkd* 

iEffa^&lKiRA»«rBIBd«& t ^ 3«A^E> JLd t * 

^^sr«s*Di-s»&o^s % mmm^-fzfy y KS i 

02 ^^^^>^^®^^^TSJcS^J: D^i^ 

f&ft<DWM<0®m&&#>Z>Zk&X%Z> 0 
[0 12 9] £fc, ^7X^tt>^a*XtJ t 7K*Sr«tj|&-e 



(14) ^200 1-2 1 0 6 2 7 

S»-&tt?tt. liffra*«>a*Sr#5rtds-e#So 
[0130] StfxfcbfcJ;?^ S8ii/^/!) KM 

*tf^^a*atf**Sr«-fr-i-*t. «F3«Lfc«*« 

m&<£tt#x\^ *mtf*kwtm#*ki:mmzma't 
[0131] j^, aims i O2 uRcsn-s^y^^^ic 

*tLTtt* HFE WKp7;^px-t 1 ^:*^ 
fl^WbaL— tvU) XliHFO (**flS7sr^fcaMb*U 

20 7-f>0 SSffiS i 02 iox^fy^i:^ 

ttft^Stft^MRftSrteJt-TS r. t ^ 

^>-^^tbxie^B**«>r*5 0. ciife©^ 

*r«^*-*£ tlc£oT*>, 
[0 13 2] 7y», ftX&TJVXSrStNC??- 

m*m&'vzz>jfx&m&-rz>k. mmmm^^vy 

KM 10 4 ^>*flfa»<0»{ko4 9 KWSra^a < tTft: 5 
[0 13 3] £fc, a**»Sr-&tf^^S:**^f^lc« 

mE^zfcm&ftk&m&ftk&RfcisX. -mitfom 

^r^pi-5ts W-yios^xyf^i/ 
-hdsS5<*5«0"tr, bs<*—^l 0 5 t^«l 

«8^-f rfV y KM 1 0 4 t <oa*Jt* s ffiT"T S 1 1 ^9 PpI 

»«»^*# < ft5©-c, mrnnm^^yv y kki 0 

4IC««I*3^^^ K^-^l 0 4a *^tft«fftA<» 

[0 13 4] &±SWttJ:5^, *i<o*16«»c:J: 
st> tijia^^y y KHi o 4ic»tr, 

•^3iy^v^*rfTft5fc*, ^mmm^^v y KRl 

0 4 ©«Rt^*©Rf SrftS tlo h^^— >- 
50 1 0 5 to^ix^>i/a«it*»«L^:tt«8-t?. 'SMbi" 
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[0135] mmmm^-c xy y i o 4 comm 

[0 13 6] S£oT, mmUm^yV y Kll 0 40 

m&m^z>'£T*n-7 ym. fitmRumm^ts^y?- 
^yjfx&m^. ^y^yycommfmx^ 7ym& 
Tfmm*^&*mm*^titj:\<^y^>ytfx&m^z> 

^^^ttl/\ ^(D£?\CtZ>h, ^y^>^(Dmm 

®mztez>&x^ mmmm^yy y b*m<vmmn* 

^SL^^^i^V^^^^i/l— bX^y*f->tfX%Z> 

t&\^^ ^y^wmfe&vgx^ mc&nznx^ 
z^mm^tt isXitrnmrnzm <^-^>^t^<^y^ 
?xz?><dx\ ^y^^yj:m±ftti,x^ itmmm 

k&XZZ> 0 

[0137] (ig 2 (Dmmxm) zxr. *%^<di 2 

[0 13 8] £i\ n^w^TOat, 

CxHyOz (x>0, y^O, z^O) Xm&tlZ&m 

SMg&^xy y KjRSr*taLfc«. m^mmm^^v 

[0 13 9] ^ct^ IS8t^i-^^^XSB 1 fCjot^ 
T. ^IS^r/^XYx^f y^gf^Ml 0 

£TSBSffi 1 1 icmfe-fZo 
[0 14 0] 3M:fo^T. 

n^xax^yT'sB 6\z%>\,^xmw-rz> 0 

[0 14 1] ^^XSB 4 fcl jS^T. ® 1 <Z>ii5 

St«**HKnibr, TSPBffii i £_Ltt«ffii 3 t<om 
fc^x^*******-*^ fS2(DMm&mM2i 

1 0 0(D^\C^\^^fh^(DX\ 7r>7/SB5l:/Tt 

ct^t-, ^mmm^yj y ^mn^y^^y^^^ 

[0 14 2] ^f^SB 6t£i3^T, SfcfOBXf^i:^ 

y^>ymtf*t&$:K\zmv)mzLZ>zbic£V)^ mm 
mm^-y]) y b-m^M-r^scmt^y^^^t^K 



(15) 1$ffi20 01-210627 

7V y b*m<D3tm&&^y i ?- Z> 0 

ft. WSISS^M'Xy y Kflt©*BB»«:BfeSM-*X 

[0143] mmmm^^v y kr#bt^s*-c^ 
i 3 aunFawa 1 1 ^<Dmmwimm<DWto&Tf^ y ^ 
[0144] m2<Dmmmm\m^y^>^m^ 

fft&(D t&9* mmWSk'^ X y y KJB©x ;y ^ > X^ 

jtE*ffiic*5v^-c, mmmm^'?}) yb-m*<D&m&& 

[0 14 5] S£oT, m2<OHl&^ffitC^>T«, 

&£&&j:mc&^x&mmf&ft&<£t*tfx*m\i\ m 
mmm^^v y b*m<p<Di/v =^t?vmRx*mmt: 

i O2 m<D^y^lsy\^m^hftX^Z>7 yMRUfiim 
&<£ts^y*5-l<'m*&m^Z>b&\'\ 
[0 14 6] ^fc, »2 0*J6«tt^*5t^-Ctt. 

)CS-e:Sxaic*5V^Ttt % S*»V**SraS*Di-^c:i: 
(c J: 9 # ^> 5 X 9 X-v v % 5 r <?: ^m^-e$> $ 0 

[0 14 7] l2©HjSSiil-J:5^:, S^Sr^tf^ 
(N2 Xf^) ^AL^I^5li^ 7j;$S 

Srfi'ftpxa^SrXS^ift^iS-r^iie), CFl^iS 
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#fc8« S ixfcXffiffltt C F * Ic J; 3 3fc* A < 3: * 

[0 14 8] *fc> »2 03SJfcfl?«rau 

(N2 &#ALT*K«rff*5Ro#*bv*;tf;* 

[oi4 9] taft^M^y^ 

[0 15 0] t>oH, ^y^ls?* by'<— m±<D^ 

[0 15 1] (#3<PSai0&tt) £*T, **W<D*3<D 

010 (a) ^#il^^f>Mt^o 

[0 15 2] £i\ Hi 0 (a) {C^i-JZMC, 
S«2 0 0^±JCl*t8ISttfej»»K2 0 1 

0 2 $:Mt^MIi L ^«6il2 0 1 

*ssjhi-5^y r^/Mc* vmt>iix\,^z>&^ iio 

(a) ^ci3V^r«:^yT7«^/^W:«»Lrv^5. 

[0153] mmm 202 <z>jb&$ir¥i*#s« 

2 0 OOjif-^SifCMoT SiCxHyOz (x>0. 
y^0. z^0) ■C***tJ.o«**»36S»»«jK:*V^ 

[0 15 4] &fC, ziLy^if^ Y y/<—m2 0 3 <D_k 
tC^cBlCSoT. S i CxHyOz (x>0. y^0 x z 
>0) T^^tl£o^^ffi^|c/>^v^2^)t 

[0 15 5] x-vf-^y* 0 3^t5®Hite 

iJS2 0 4 ^ LTIi, #J;itf 
fb7^f^v-7> (S i (CH3)4) . v^^/W- v^ 
f^P^rt^ (S i (CH3)2(-0-CH3)2) , ^e/ 
t'^vIo'^V'BI (S iH3(CH 3 )) xtt-^*tr* ^-/i^ 
v/n^fi^> (S i (CH3>3-0-S i (CH3>3) 3£tf>Jp: 
N2O #^^D^fx^(D^^^ffi^^r 



(16) #§12001-210627 
n^ri^V (HMD S O) tNiO £ cO^Xf* £ C V D 

i«2oo ^>Jb^graifi»K 204 &mm \^it 0 

[0 15 6] f3 0ilfl^»|j;, ^y^>-^ h 
3"<H*2 0 3^f5ll©t«i^^y ^ K 

70 [0157] x^fy^ h 3"<— Bt2 0 3f£^£;iX$ 

zmm&mm 2 o a ic^sitsM** 9 
i/>f* y y<—m2 o 3 zmm~tz>tLtb<Df&m#*\^ 

b 7^-12 0 3 Sr*ffl[-rS^«-^*^©#^ll» 
20 2 0 4 Sr*t^S»^tt«*«»©**v^lH»^^$ 
[0 15 8] ^ ir«i2 0 4©J:l^ =r>^* 

b^-^wmmm^^-r^^^^ o 5 

&wmi,iz&, mm&mm2 0 4ic^u^ h^°* 

— >"2 0 5£r^;*^ £ Lt^7X-rx y ^y^t6o 
[0 15 9] iR«gR2 0 4t«t5^7X^i5rf 

fi. »l©HJ£»lRfc^«-efcoT, J3£;^2. 6Pa 

30 «^ISfE*it36SC4F8 : CH2F2 : A r : CO : N2 

= 2:1:10:5:0. 5X^5^7^ 
AtSi:^ Sflltf>ii&J^SSa£l 9^e>^7XYRi 
="*f /H 7lC0i|;tJ*l 3. 5 6MH z <E>^ 1 (DMM^M 
Xj£:1 5 0 0W©/<!7- -CRtfJOLT. TSflSH 1 1 <bJb 

3^©IB(D««|j:^9X^S:*^S^:S 0 * 
fc. »2<Z>S5H««B2 l^e>T««ffil 1 
MH z <Z>fS 2 (DMrn^n,^ 1 4 0 0 W<D/^y— -CfPAP 
LT> ^7 X-^^Ox y ^S$r^iftSS 1 0 0 O 

40 [o i 6 o] roi^Jc-r^^. ii^Wi^ 

h*— /P2 0 4 a OjSSC^5l#3^^ttrK^^ 

(sutztiitmm &MfSL£frz><ox\ 

b*— ;\<>2 0 4 bOjagPI^^^X^^^^H^CFx 
[0 16 1] t^ZXK Ifltti2 0 4}C^t5x7 
50 W b^—^2 0 4 atcigaibr< Z>t. =~y^lsjr* 
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^^>-^oiifir(c#or, h ^^-^2 o 

[0 16 2] fifi4<Z>J:5k:* ^^V^X^tt 

^v=r^sf^ hys<—m2 o 3irjo(t^>s i — oae-a-a* 

[0 16 3] rcoj;?^ ^3fDH^ffi^J:^i:, ^ 
ttZ^y^lsJf* Yvs<—m2 0 3j&SRttfcjh/C^3*: 

t&xzz> 0 

[0 16 4] ^5T\ ^3©»II^^T, ^y 
^is?* b ^^°-J^2 0 3#«*A#«r&^-T^*»'g* 
left, »M»(aoTEgf2 0 2tt«d^-CW:*)S 
fcm<k£tlZ>1&ru&£>Z> 0 Sot, SiCxHyOz (x 
>0, y^O. z>0) ^ 
KBl3a»&46^!/^v^ h yy<^ JK2 0 3 £r^j£i~£ 
»&^Wt, **A#a*£**iT^fcV* (o**K z = 0 

[0165] mtz, fsstommmmkz^^m^ mm& 

i§2 0 4 (^If ^ 8 0 0 n mgg tfc^ t ^y 
^l"?* b ys<— m 2 0 3 (D^m £r 5 0 n mSSlCf^ 
^r, xyfy^ 12 0 3«c*5t^r+^ft3i5/ 

[oi6 6] m3(omtmm<D&mm) j^t, *ig^ 

afefrifefco^-r. B10 (b) *#JHL*#e>K9H- 
5 0 



07) 2001-210627 

[0167] m3o>mm&m(D&j&m<oftmte. mi o 

(b) Ifijg|/I2 0 2 ^xyfy^ b^ 

✓<HR2 0 3 ir^rai^ = 
9 1 0 n m^)if^tt5«il2 

[0 16 8] tZ.Z>X\ «fi£^J:5^, ^y^-ls^X b 
3"*HK2 0 3#. lft*A»**tr*«ai«^W^y y 
KK*»feftS»&|Ctt. »*«»iaotElli2 0 2 
*> 5 # BMk StL35« £> £ o 
70 [0169] i:: ZtK m 3 (OHlfi^fficD^^JiC £ 5 
ESI 2 0 2 ^x^f h 5/A e -l2 0 3 t^) 

Az-CVv-Cfc. iSjSS2 0 20^Sr«H^B6Jh-rsr^ 

[0 17 0] §S12 0 6<DWW*/h*^fc«>* 

KffiWR 2 0 6 <DJt»«*dS«Tiat < T fc % THIEIS 4: 

[0 17 1] &3(DmmMmRXfi*:<D&teMK:&^ 
20 xn, gaUS 2 o 2ttS«>ji^i£j»-rfcofcds, ffij^S 
2 0 211 itR^^-xy^ifiSr ir^J; D.*fiR 
^ixfcfecor^oTt J:v\ rco^^{c^d^T^> ^3 

[0 17 2] (l4(OHl«S) aT. *^©$4 0 

t\ HI 1 (a) - (c) *#flRL4# 
[0173] £i\ ill ( a ) iC^i" J: o \z % 
S«3 0 0<0±I^Jt»Sn^lfta!»3 0 1 id. SIBIX!* 
«*^»ti-5'frAil»^feft5Ej»JB3 0 24r««> 

[0174] #Ct:i v £j£/e 3 0 2 ^JhtC^ldSoT. 
SiCxHyOz (x>0, y^0. z ^ 0 ) "C^t £ JL 

[0 17 5] ^{C, ^.y^V^X hy/<-i3 0 3^1 
l^iCIot, SiCxHyOz (x>0. y^0 v z 

>o> x^^tiK^mm^<om^mh^^m2<D 
[oi7 6] iki^, Tm<vmm&mm3 0 4©±^® 

^^oT. SiCxHyOz (x>0 > y^0. z>0) 

xm * MoKi^^fi^^ *e£-es> 6 » 3 co^m 

[0 17 7] xyfy^ b 5/^-13 0 3. 

^«^j^3 0 4w±ioir«g3 o 5 zmm-rz> 

50 ft#><K>mgktf*t LTJl Mll7h7^f^7y 
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(S i (CH3)4) . S^TTl'- ^77U*>i=*U->' (s 
i (CHa)2 (-0-CH3)2) % (S 
iHstCHs)) Xtt^MM^S^P^IfV (S i 
(CH3)3-0-S i (CH3)s) ^(DWMJS^k. N2O 

4<DMMJ&WtX^ ^^rf-^^v^^n^rf-V (HMD 
so) ^N2 0 toil'&^trfflVNfco 
[0 17 8] x 7 fy^b^!30 3^n 

b 1 (o^mmm^ -7*vy kk. iJio/§ra*fe»§i 3 o 

5 ^«^"T5^ 3 <0#8M!18l^>f y KM&tTFJIft) 
JMHUHR 3 0 4 $rfl$/£f 521 2 ©«««BI«U>^ :/» ^ 

Wc. ±«»tftSIR»#^ MiffHMDSO) CDS® 
%PJC|e:L-C*5< fc*fc*UtXf^«c4*jxSW»^ 

[0 17 9] #L\C ±S(Omnt&BM3 0 5C7>Jh^ N a 

3 0 6^^Lfcm> JJltf>/i[I8*fegHK3 0 
0RIHIB1HR3 0 4WLt^ 0 6% 

[0180] ±i^iBS6^B3 0 5&x*Tm<ommi& 

2 . 6 P a |Cftfch/O*&^X0rttf|S 
t-. ^ffi^l:it^C4F8 : CH2F2 : Ar : CO : N2 
-2:1:10:5:0. Stfe^x^f^^^ 

[0 18 1] r^ipm^, ±®c7>sra*fe»K3 0 

-h®oS«if6»K3 0 5fctt*a«<Dffl^K*/S#as 

/is 3 0 7 <omm\c^x\^mmt&BM3 o 

h^-^3 0 7 (D&mcfafayofLXxiy^^ 

<t£Z>(DX\mil (b) (C^-Tctpf-, =t>*?bft 
— /U3 0 7c7)^^ffi(Cfp]^^^^oT/h^< ftoT^ 

[0 18 2] W:, TS(OSIBI6»fl!3 0 4^*rt-5^ 



(18) mm 2001-210627 

^CD^5/^>^a^ ^>-*^ hTjx— ;U3 0 7 c7>J^gp{C 

5fc£>, hsfc— /i^3 0 7<7)j£ffil:::io^-cra:, # 

y ^ -Bio^ta t^*^ ^ ©am t tTg^5 

m^rr*, imtfiftR3 0 4 (D*ffi(Dft*fiK»ri+^ 

JSTI4ftV\ rofctf), ^Zs?? ^3 0 7tf>jl£® 

KoJtaatt+^ic/h^v^-x?, iai 1 (c) 

20 [0183] ^tf>*§^ E 1 1 ( c ) {^1" J; 9 (C, §| 

OSffidSSltL-CfeS^^^^ A- 3 0 7&Mj3L-fZ> 

rims. Sot, ^f/^-y3 0 6^ 

Lfc«. ±sosra*6igdR3 0 5 <z>±K^sK&*tsrt- 
RaiwRE:^** h*-^3 0 7<DftmzMtm 

[oi8 4] n4<z>nm&Wiiz£zk. ±m<nmm&m 
m3 0 5i£ttti&&m&&<D»&&Tm<Dmmffikm 
304 i:$sn5«**»©a^j; t>#< *rs r * m 

dsSiiE-efcSav^^ h^— /u3 o 7&ftM\zMffrrz> 

[0 18 5] ^fc. *4 0H«aJglg^J:St. Jb^<z>^ 
H*6igdK3 o 5 ^>JK^<!:TSoSK*6»K3 o 4 

x& zuftvm s t sr«^^»j«-r a - i: ^-c# ^ 0 
[0186] m, m4<Dmmmm\^^x^ tm^m 
40 mimm3 o 4 k±m<ommimm3 o 5 tton-v. m 

ym\c^ti^mmm^(om^mmm^mt^xh 

[0 18 7] ^fc, f&4(DmteJ&t&\Z*5\,*X&* Tm<D 

mi^mmm^^f}) y vm^ht^^y^y*^ v 

SO <tt\ 



-18- 
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35 36 

[0 18 8] (msnmteJ&ffi) £IT. *«WOS5© ^<D'&. i7 P 7X-7^¥f*SS4 0 0(^51 #iitfo 

T, Hil 2 (a) ~ (c) ^#^L^^bIft^-r5o N2 <m<D^y^ls?mfr, 0 6 (0 

[0 18 9] £1\ Hi 2 (a) 12(b) ^ja£»fc»«Ei"S«*]R^XWt** 

Sfi4 0 0©±i:ff^tifclfeli4 0 ltd, #3BI;Kf2 JS^^SJtLTJK8S*»RL*dSb3iy^^^sjtff-r 

fc#>, lf^il4 0 4(Or3>-^^ h^— 0 6<£>JiE 

[0190] s&a 402 lot, m^^xmmmmm4 o a <o^m^9r<owm^>^ 

SiCxHyOz (x>0, y^O. z>0) XmZtlR <DX\ feffiX fa<D^ y^ ft tmrfhtl. 

oK*^^SI^^ti^Wl:^ ^1 1 Otlii/N^f ^ JO <fcoT. =»>-^ h*— A-4 0 GO>mm\Zfafro^y*?- 

[0,1 9 1 ] ftfc. z^y^-l/?* h^-B4 0 3CO_b < ftsot, HIl 2 (b) iCsfrf-J; 5 

IC^SIuIot, SiCxHyOz (x>0. y^0. z — ;V A 0 6 <Z>^teJ&ffil£rRj;d> 5 {COtbT^^/h^ < #o 

>o) T**nj.oK*«»<o»i^«*r«ik:^ftvN* -ok. 

2 (D^mmm^ }) y KR^&ft$jimiftiut-4 04 [oi98] &fc. mi 5^ sR2anf<oj. 

[0 19 2] ^y<Tlstf* Yy/<—m4 0 3&tflifia*6 Sx :y Xfc:ioJt&N2 Xf^O^Di^ifJlJD LX 

814 0 4&mm-fz>tL#>(Di&m#*t Lt«, N2^#j^»i£osa6«i8^raaft (n 2 jf*<D&m 

rh7^f;^7y (S i (CHa)4) . S^^vu-s?;* 20 «*W:/CF*^o«««Ka:Jt^ffi»«Jc*:ffev^ K 

^i/D^rfy (S i (CH 3 )2(-0~CH3)2) v ^/ i~5 0 

(SiH3(CH3)) ^^MM^vPS? [0 19 9] ^©iJlCt^^, ^X-^lc^ftS 

(S i (CHah-O-S i (CHab) ^C0j^ N 2 ¥©x 7 fy^ x =i ^ h*— /W4 0 6 CO|£ 

v*cV> (HMD S O) £N20 bCDm&iJ^&m^ ^£*l5N2 X(Dm&^^tz$>. ny^^h^;u 4 

^° 06 OJiEffilC*5t^TJilBI6JBaR4 0 4 <£>3cffi<£>MSi|£# 

[0 19 3] ^y^fx hy^-R4 0 3 tc^^tt^ tt+^KKK LTV^tfTC, j£ffilC|Sj^53:2y^V^U 

50 ®t-*a+5sKy^— K^*<o+^^/h*v^«> v mi 

MMHMDSO) OS«Srl^C{^LTfe#, x^y^ 2 (c) 5 =1 Is* ? Y 0 6 <0&& 

izthzmmx* m^Nzo ) <Dm&*'>t£<*tz>— [0200] *<Dm&. mi 2 ( c ) ktmtsl ? \^ m 

*\ gra*6sm4 0 4 srJta-f 5^*0*181^^$* pao^^ffi^^^^fc^^^^^^coia^ 

h 5^/^14 0 3 ^tat5^iaiKi^^l« r£aST-#*o «£oT. l/^hA7-y4 0 5^ 

^^^ttTV^^^^^5~*. iniSR Lfcm> SPfl*6»K4 0 4©Ji(r«[«RSritffii--5i:. 

4 0 4 SrJt«i-S§Rlc:W:S*^o^&ir^lB»^f^^ B[*«BtW:=»^^^ h*-/U4 0 6 ©rtfflHzifllllfc:** 

[0 19 4] IFI|feIf4 0 4O±fC, 40 [ 0 2 0 1 ] fg 5 OMmMffiilC X % t . ^ y^Jftf* 

?:MLfct, IF«I4 0 4 WLT^F/^ ^i^:^^^. JBMitt»JR4 0 4 <^Mj£ 2: r <h 

-V4 0 S^^^Lty^X-rx^fy^f^ ft< > ggp^ffi^OSDi^^-^^Ctid^^*^ 

[0 19 5] SIT. ^X^xo/fy/^glco^t aJOia^MS^ff-Cfc^^V^^ h/^— yl-4 0 6 £ 

[0 19 6] £i\ mi 3 JCl^-f- J; 5 1^ ^l^Pg^x. [0 2 0 2] % 5 C0||JfS^(C*5V>Tfi % ^^^>- 

«rtB^^^>^^^6*s^x^t«^s*. 50 [0203] »5«>sas»wca3t^rtt. ^r^*fe 



-19- 



(20) 
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37 

l^ili^^y y b*mfrht£Z>x-y^>?x by 

,<~-Wk* o 3%mrttii)K micft^r, m^mt^ 

D =r hftZ>^y^?*by '<-m*mi XhX 

[0204] (me (ommmm) j^t. *&w<Dm e <o 

121 4 (a) ~ (c) 5 (a) ~ (d) S: 

[0 2 0 5] £i\ mi 4 (a) lC/TtJ:5^ 

s«s o o<D±^Jt8is*tfciftaw5 o i 
xtemz^f&ftk^z&&mm*hftz>Tsmj&s o 2 

SiCxHyOz (x>0, y^O, z^0)T^£;ftK 
**»©«-fr3ft$ffiS*«ilc*v^ 1 Ot«i«^^ 7Vy 

[0 2 0 6] #Ct£, jf* b '7/^15 0 3 CQ± 

fcl, SiCxHyOz (x>0, y^O, z>0) 

CVDffi^i;D*68[-r-5« 

[0 2 0 7] xyfy^ b 0 32K»HH16 

»R5 0 4 S:««t5fc«>©«ll^ t LTM:, 
7^ h^^^-/^^>^> (S i (CHs)4) , ist^/V • v?^ 
^v^v-n^V (S i (CH3)2 (-0-CH3)2) . 
y*^VW^>BI (SiH3(CH3)) Xte^^rlM^Vt'^ 
i/u^V (S i (CHs)3-0-S i (CH3)3) <g(Dl& 

ftxxk. N20 tg<DmmtfxkcDm&jfx&m^z>zL 

[0 2 0 8] Sfc, 0 

ttzwMtf* ffl^HMDso) <Dum&mzici,x 
x-y^y* v ys<—ms 0 3 &mBtrzit#><o 

gra*6»K5 0 4*mtt&*Kt±mmtit&<D&tz 

&X$Z> 0 
[0 209] «mi&lftR5 0 4 

is}) 3>K^&45CMP^ h y/^-IS 0 5S:fSL 

^»*fllBBp«*^r-rs^^ 0 6£ 

»J*U ^tf^ CMP^h-7/N-M5 0 5Wltl/ 
v?* — >5 0 6 £ LTJ^^-^SrffJfc 

ot\ CMP^ h y^-i5 0 5|:i/^ h/^->5 



38 



0 6(Dma^m^-r^o 

[0210] g)i 4 (b) ^^£9^ 
8dR5 0 4I^Lt^ h>^*— 0 6 $r-^^^ £ 

[0211] ^(om^^y^^m^ n^i 

a>«b&5^X^£3g£;*i2:5o 
/0 [0 2 12] :<OJ: 9tc-T5^. ^X-^fcL^jftS 
N2 ^D^s^^aa*. =iy^^ft^5 0 7(Z)S 

/i- 5 0 7(osgp (&wjd om^^s i 02 com 

[0213] (314 ( c ) fd^i" J: 9 

W-y5 0 6tR*U8, El 15 (a) \^-f£ 
20 b (C N PiP^ff5CMP^ h^lB5 0 5^7; 
^£ Ltxyfy^ 0 S\cni^X=r-y^ 

>y&nt£oX, ^y^>-yxbys<—m5 0 3\C%>lrf 

z>=*^?? *5 0 7\z.mmvx^z>n&$:&3i~t 

£ e ^<DWr&^ xyfy^ 0 3iC*TLT 

[0 2 14] #CK1 X 015 (b) i-^-f-J: 9 CMP 
* 0 5 COjbf-^ffif-lloT. > 

^fyH^b^6M!i5 0 8 ^rit^bfc^. CM 
30 Pmc&V, ^JRK5 0 8{C*5Jt5CMP^ h JK 
5 0 5 0_b{c®tBLTV^^^^r^b-C, Hi 5 

(c) f^-TJ:5^. &IB5 0 8^f>45^7/5 0 

[0 2 15] Ml 5 (d) \Z7jk-f£ 9^, CMP 

K5 0 5^$/^^^tcJ:DI**-r^^. ^ 

^ 0 4<Dmmtm—\zt£z> 0 ^tz, &m&ismmz%>\,* 

[0 2 16] m, ^7.^5 0 8AO$ISPm^7^ 

i:!)CMP^h y/<-l5 0 5^i?V^^JC^ CMP 
^ b JK5 0 5^rl»*Ufc^#(C, 7 P 7^5 0 8A 

/7^5o 3A<Dmmm*mmtmm5 0 4^e>^L 
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[0217] ^6 (Dnt&Mmiz x 5 1 % itmmm^m * 
^mmm^yv y h-mfrtbttzmmtrnms 04(^ 

y »b*51TOM5 0 4 $:CMP^ hy/N-R 
[0 2 18] £*u SR||6«K5 0 

1^-15 0 3^ lflJ6M5 0 4|C^x^f 

*©«ft*/J 3^R^5>45xyfy^ hs//^R|: 

[0 2 19] (»7<Z>gMfc«flB) JK7\ *3§^<£>Jg7CD 

X. 016 (a) — (c) , il7 (a) — (c) 
118 (a) - (d) Sr#H8L4dSfeRW"rs 0 
[0 2 2 0] $i\ 116 ( a ) {C^-T ct 5 K> 

s«e o o<D±tcmmztitci&&m6 o i tc^y^rf^js 

X«ffl€r^5>^-rs^K^^b*STSiBi»6 0 2 
S i CxHyOz (x>0. y^O. z>0) "C^i**^ 

*fifc^©w^dsffi»»i-^v^ i (D^mmm^yv y 

^-R6 0 3^rlia-rSo 
[0 2 2 1] fcli. =.y1-^#* hy/<— JR6 O 3 <£>JL 
SiCxHyOz (x>0. y^O, z>0) "0*$ 

y*v y h-mfrhtzzmmmmme 0 4«t^7x-7 
cvDsiaD«at5 0 

[0 2 2 2] =-y^?* h^-R6 O 3MI61ft 

fh7^f/^>7^ (S i (CH3>4) % V^^VW • 
^/l^n*^ (S i (CH 3 )2(~0-CH3)2) , ^e/ 
y^/^^VlR (S i H3(CH3)) Xtt^MM Tvl'S* 
*>u3M^ (S i (CH3)3-0-S i (CH3>3) ^^>m 
3^^^, N2O ?g<DWMJJ* t (Dm&tf^ £:/8v^6 r 

[0 2 2 3] x y ^^hy/N'-R6 0 3l^ 

ft5J)M5Mf;* *J^«HMDSO) <Z)Ig^^ C(C LT 
xjr^v^ f y/^R6 0 3^Jt«-T5fc^O 
fiKK^^^ttSaani^ (#J;ikfN2 0 ) <0#J^£: 
BIHfeiftR6 0 4«rit»-r-5fc«>«)j« 



(21) 4*53 2 001-210627 

era*fe&IS6 0 4 Sri«a-t-SB^r4«*«»0/>ft 

[0224] ftK, smffilHte 0 4©±fc«;if«M: 
^yayR^bftSCMP^ h^-R6 O 5£i£3fj[b 
^CMP^F^I6 0 5(^)1I:, Y 
/VMliPS^tt^f 1 ©l/^ — >6 

0 6£?g/&U -^co^ CMP^h5/^R6 0 5lcM 
lt$l(Oi/^ h/^-y6 O 6>£-^;*^£ 
70 ^>i/^rtf^oT. CMP^h^l6 0 5^gl© 
Vis* h/^-y6 0 6<D^qa5^rte^-r^> 0 
[02 2 5] B16 (b) ^Tt<t5IC, BRlfi 

[0 2 2 6] r^^x^y^ttH &l<Z>«lfc 
20 [0227] roj; 5^-TS<*:. ^X-^fc-g^jft,* 

N2 ^C0.^^^^^@^5 v =r h/ft— ;V6 0 7<Dj£ 

N*~/W6 0 7CDJ££& (Dm&teS i O2 Oft 

j£Mi£-5< =^>^^ b*— /I^6 0 W&mzy? 
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